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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 



(57) Pe$epar 

(IpexinoxeH cnoco6 pa3pa6oiKn He0Tera3OBbix MecTopoxAeHuiti n 
yBe/iuMeHMS cieneHu M3B/ieseHH9 Hect>™ \a ra3a, cor/iacHO KOTopoMy b 
CKBaxuHax, npo6ypeHHbix Ha MecTopoKAeHnn, pa3MemaiOT 3/ieicrpo,abi, 
repMeTM3npyioT nx natcepaMn n noflam k 3/ieicrpoflaM nepeMeHHbiw, nocToaHHbM 
n/in nMny/ibCHbiw tok Bbicoicoro HanpaxeHUfl, oTnusacmnMCfl TeM, hto 
cKBaxuHbi repMeTH3npyfOT naKepaMn Ha ypoBHe kpob/ih n/iacTOB, n noc/ie no/iasn 
a/ietcrpusecKoro TOKa pery/inpyicrr napaMeipw TOKa u HanpaxeHUfl n/miu B3anMHoe 
pacno/ioxceHwe a/ietcrponoa A/ifl o6ecneHeHWfl B03HHKH0B6HWfl 3/ieKTpnnec ko\a ayrn 
Motcay 3/ieKTpoAaMn, pa3MemeHHbiMH b, no MeHbwetf Mepe, oahoCi CKBaxuHe n/in 
Mexay 3/ieKTpojaaivin flByx coceAHwx ckb3)kmh. 
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Cnoco6 pa3pa6oTKM HecJ>Tera30Bbix MecTopoacaeHiw 
5 n yBe^MMeHUfl deneHM n3B/ieseHnq HecfcTn n ra3a 

Q6nacTb TexHHKi/i 

l/l3o6pereHute othochtch k o6/iacTn ropHoft npoMbiiu/ieHHOcTn, a hmshho, 
10 k cnoco6aM pa3pa6oTKn n yBe/iuweHHfl deneHU n3B/ieHeHHfl no/ie3Hbix 
MoconaeMbix n3 3eMHbix Heap n, b nepBy© osepenb, Hetfun n ra3a. 

npenmecTayiQUiiw ypoeeHb t^xhhkh 

H3BecTHbi cnoco6bi pa3pa6oT<M n yBennneHUfl CTeneHU w3BJieHeHHH nefyTw 

15 \a ra3a H3 anacToe MecTopoxneHuiLi c noMotubiO nonanH b rinacTbi ropflneii boaw 
nnn neperpeToro napa ajia nosbiweHUH BHyTpunnacTosoro jaaB/ieHUfl n 
TeMnepaTypw, sto noBbiwaeT npmoic He<t>™ u ra3a k cKBaxuHaM, npo6ypeHHbiM 
Ha n/iacT. Taw/ie cnoco6bi AB/iqioTCfl secbMa TpyaoeMKHMn t/i no3Bo/iflioT 
yBe^HHWTb deneHb n3B/ieseHnq Hec&Tn n ra3a To/ibKO Ha 10-20%, mto HB/ifleTca 

20 HeAOCTaiOMHbiM. 

Han6o/iee 6jim3khm aHa/ioroM . npeA/iaraeMoro n3o6peTeHna aB/ifieTca 
3/ieKTpoTepMnsecKnii cnocoS aoSuhh He4>™, BK/nosaiomurt 6ypeHne Ha 
MecTopo>*caeHni4 cxBaxnH, pa3MemeHne a hux a/teicrpoAOB, repMeTH3aun)o 
CKBaxnH naxepaMn n noAany k 3/ie»crpoAaM 3/ieicrpnHecKoro Toxa (cm. naTeHT 

25 CUJ A Ne 2795279, 1957r.), fipn npoxoxAeHnn 3/ieKTputsecKoro Toxa Mepe3 
npojayKTMBHbii4 n/iacT nponcxoAm pa3orpes ruiacTa c nocneAytomuM 
TepwuHecKUM pa3/ioxeHneM ropioMux BemecTB c o6pa30BaHneM KOKCosoro 
ocTaTKa. OAHaxo stot cnocoG Tax>xe He oSecnennBaeT AOCTaTOHHoe yBe/inneHi/te 
cieneHu n3B/ieseHuifl He0Tn, ra3a n Apyrux none3Hbix ncxonaeMwx ui3 anacTOB. 

30 ParKDhtTiie n3o6peTeHi/ig 

3aAaMeCi, Ha peweHne KOTopoCi HanpaB/ieno HacToamee n3o6peTeHne, 
RB/ifleTc?? noBbiiueHne 3(J)<t>exTi/i8Hoc™ pa3pa6oTKH He<|)Tera308wx 
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MecTopoacQeHUM 3a cneT 3HasnTe/ibHoro yBe/inneHUfl CTeneHu n3B/ieHeHn« 
He0Tn, ra3a n apyrux no/ie3Hbtx wc«onaeMbix M3 onacTOB. 

flocTaBJiGHHa?! 3aAasa petueHa b cnoco6e pa3pa6oTKt/i He<Jrrera308bix 
MecTopo>tcaeHHM, KOTopbtui BjanosaeT b ce6q c/ieAy»omyKD nocnezioBaTe/ibHOCTb 
5 onepaunM. B CKBaxuHax Ha Hec})Tera30BOM MecropoxAeHnn, npo6ypeHHbix no 
noHBbi He0TeHocHoro (ra30HocHoro) anacTa pa3MeiaaioT a/ietcrpoAbi, 3aTervt 
repMeTM3npy»oT cKBaxuHbi c noMombfO i/i3BecTHbix ycTpOMCTB - naKepoB Ha 
ypoBHe kpobjih onacTos, n noAa»OT Ha s/ietorpoAbi nepeMeHHbiw, nocTOflHHbiw 
hjih nwnynbCHbM 3/ieKTpnnecKni/i tok BbicoKoro HanpaxeHHfl. 3aTeivi 

10 perynnpytOT napaivieTpbi Be/innnHbi tok3 \a HanpflxeHwa w/wnw B3anMHoe 
pacno/ioxeHne 3/ieKTpoAOB js/ia o6ecneseHn?i B03HMKHOBeHn« 3/i6KTpnMecK0M 
Ayrn Me>KAy 3/ieKTpoAaMn, pa3MemeHHbiMw b. no MeHbiueii Mepe, oahom 
CKBaxuHe n/in Me>Kay 3/ieiapoAaMn jQByx coceAHnx ckbbxhh. 

B KanecTBe 3/ieKTpoA08 MoryT 6biTb uicno/ib308aHbi o6caxiHbie Tpy6bi 

15 CKBaxnH, apyrne MeTa/i/iWHecxne KOHCTpyKunn cKsaxnH (6yposoM cTaB. ciaB 
cTa^bHbix Tpy6 n Apyrne), win cneuna/ibHO paaiviemaeMbie aha stow uenn 

3neKTponpOBOZl«LUMe KOHCTpyKUHH. 

B c/iysae. ec/in Heo6xoAHMO yBennnmb CTeneHb w38/ieHeHns He<J>™, ra3a 
ronbKO M3 oahom CKBaxuHbi, to tok noAaioT To/ibKo Ha anetapoAbi stow 
20 CKBaxuHbi. rtpn 3tom snetcTpunecKyio Ayry uenecoo6pa3HO 3a>KnraTb 
nocpeACTBOM pacnnaB/ieHUfl BCTaBKn Me>KAy 3neKTpoAaMn nnn pa3BeAeHneM 

K0HT3KT0B 3/ieKTpOAOB 8 3T0M CKBaXUHe C OAHOBpeMeHHbiM nOBblUjeHUieM 

HanpaxeHna noAaBaeMoro TOKa. Ec/in o6pa6oTxe noAfiepraeTca Becb n/iacT, to 
3/ieKTpnMecKyio Ayry ue/iecoo6pa3Ho 3axnraTb nyTeM npeABapnTenbHoro 
25 pa3orpesa 3neKTponpoBOAHoro c/ion n/iacTa nnui nyTeM npo6os npOMexyTKOB 
wexcAy 3/ieKTpOAaivin AByx coceAHwx ckbsxhh npi/i noBbioieHnn HanpaxeHna Ha 

HMX. 

fla/iee, nocne 3axnraHn* 3/ieKTpnsecKoCi Ayrn b nepBbix AByx coceAnwx 
cxBaxi/iHax HanpqxeHne 3axnraHnq 3/ieKTpnHecKort Ayrn MOxeT 6biTb noAaHo Ha 
30 3/ieKTpoAbi. pacnojiOKeHHbie a npyruix coceAHnx CKBaxuHax MecTopoJKAennfl, n, 
tbkum o6pa30M, saxnram s/ietapuiHecxne Ayrn MexAy coceAHUMn 
. cKBaxuiHaMM Ha pa3JiHHHbix ynacTKax MecTopoxAeHnq. 3aTeM sneKTpusecKne 
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jxyriA nepeMeiuatoT b npodpaHCTBe n/iacT08 b Heo6xoAHMOM nopRQ*e n 
noc/ieAOBaTe/ibHOCTn, an* nero noAaioT HanpaxeHne 3axnraHnfl Ayr Ha 
3/ieKTpoAbi HOBbix coceAHHx CKB3XMH MecTOpo>KAeHHH n oTioiKDsaioT HanpaxeHne 
Me>KAy TeMU cKBaxuHaMU, Ha KOTopbix 3/ietapnMecxne Ayrn yxe rope/in. 
noc^eAOBaTe^bHOCTb noAicniOHeHu* hobwx ckb3>ki/ih k npoueccy ropeHwa 
3/ieKTpnMecKnx Ayr b rmacTax onpeAe/iaiOT nn6o hcxoa* u3 bo3moxhocti/i 
paBHOivtepHOw o6pa6oTKn hmu Bcew n/iomaAi* nnacTOB Ha a3hhom 
MecTopoweHHn, n\A6o b c/iynaflx cnoxHbix reojiornsecxnx ycnoBnut 3a/ieraHii* 
rmacTOB MecTopo>KAeHHfl hcxoa* ^3 oco6eHHOcTert 3a/ieraHWfl rinacTos. 

BpeMa BHyTpunnacTOBoro ropeHUfl s/ietapusecKnx Ayr Ha pa3/inHHbix 

MeCTOpO>KAeHHflX 6yAeT pa3/lHHHblM B 3aBHCWM0CTH OT <$H3HKO-MexaHHHeCKMX, 

3/ieKTpnHecKnx xapaicrepucTHK anacTOB, cocTaBa w BHAa none3Horo 
ncKonaeMoro, HanpaxeHHO-AecfcopMi/ipoBaHHoro cocTOflHi/ia caMwx n/iacTOB n 
BMeuiaiomux nx ropHbix nopoA, reo/iornMecKWx yc/ioBwii 3a^eraHna nnacTOB n 
pflAa Apyrux 4>aiaopoB. B ioxaom KOHKpeTHOM c/iynae BpeMfl ropeHnq 
3/ieKTpnnecKHx Ayr MeacAy coceAHUMH cKBaxHHaMi/i s n/iaciax MecTopoxAeHnui 
ycTaHaB/iMBaioT 3KcnepnMeHTa^bHbiM nyieM c 0AH0BpeMeHHbiMi/i 3aMepaMH 
BHyTpunnacTOBoro AaB/ieHUfl n TeMnepaTypw, a TaKxe nyTeM na6opaTopHoro n 
MaTeMaTi/vnecKoro MOAennpoBaHi/tfl AaHHoro npouecca b 3aAaHHbix ycnosnqx 
zyifl AOCTuxeHnq MaKCHMa/ibHoro s^cfceiara n yse/inneHUfl cieneHu n38/ieHeHHfl 
nojie3Hbix ncKonaeMbix H3 rmacTOB. B Heo6xoAHMbix cnysaflx B03MOXHa 
MHoroKpaTHas o6pa6oTKa nnacTOB sneiorpuHecKHMi/t AyraMn nepe3 
Heo6xoA^Mbie BpeMeHHbie nHiepBaribi nocne HHTeHCi/tBHort Ao6bisn no/ie3Hbix 
ncKonaeMbix n3 nnacTOB, HanpwMep, MTo6bi noAAepxaTb 3aAaHHbie uinn 
Heo6xoAHMwe aaenenm u TeMnepaTypw He<t>Tn h ra3a b rmacTax Ann 
Han6o/iee no/iHort nx otiomku H3 MecTopoxAeHna. 3to ocoSeHHO axrya^bHO b 
cnynae Ao6bisw W3 anacTOB Bfl3Kow He(J>™ u/iut npn oTKasKe ra3a H3 
8/iaroHacbimeHHbix cxBaxuH c hh3kmm n/iacTOBbiM AaB/ieHneM t TaK kbk ra30Bbie 
CKBaxuHbi b TaKnx cjiynaflx MoryT caM03aaaB/in8aTbCfl boaow, nocrynaioiueii H3 
anacTOB BMecTe c ra30M. 
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nepeneHb <t>nryp HgpTexeH 

CymHOCTb n3o6peTeHMfl noacHfleTcfl Ha sepTexax, rae: 

Ha <$>nr. 1 n3o6paxeH pa3pe3 MaccuBa ropHbix nopoA. cxeMa 
pacncmoxeHUfl naKepoe n 3/ieiapoAOB b cKBaxuHax h npouecc 3axnraHnq 
5 3/ietcTpnMecKOM flyrn; 

Ha cjjur. 2 npuBeaeHa cxeMa nepeMemeHi/ia n pa38opoTa s/ieiapunecKnx 
Ayr b npocrpaHCTBe rxnacTa Ha MecropoxAeHww no/ie3Hbix nciconaeMbix. 

Rapi/iaHTbi ocymecTB^eHkiq n3o6oeTeHHfl 

Ha He<J)Tera30B0M MecTopoxaeHnn (cjwr. 1 ) n/iacT b noAaB/iaioineM 

10 6o/ibiiJHHCTBe cnysaeB nMeeT c/io>KHoe c/ioncToe dpoeHMe i/i coctout h3 
ra30HOCHoro c/ioa 1 , He<f)TeHOCHoro c/ioa 2, BOAOHOCHoro c/iofl 3 b nosse 
n/iacTa, oahopo win HecKO/ibKHx npon/iacTKOB 4, pacno/ioxeHHbix b 
pa3^nMHwx c/ioflx n/iacTa n, same scero, nMetomwx 6onee Bbicoicyio 
sneicrponpoBOAHOCTb, seM caM ruiacT. Ha 4>nr. 1 unctpoii 5 o6o3HaMeHbi 

15 naicepbi, kotopwmh cKBaxuHbi A n 5 HaAexHo repMein3npyioTCfl, HTo6bi 
nepeKpbitb AOCTyn KnariopoAa B03Ayxa b rinacT b npouecce ropeHna 
sjieicrpuHecKMx Ayr. KpoMe stoco, naicepbi c/iyxaT a/ia rauieHUH b CKBaxuHe 
sneKTpornApaB/MHecKoro yAapa, B03HHKaJomero npn pa3xnraHnn Ayrn b 
KaxAoui oTAe/ibHOM cKBaxMHe. natcepbi n3B/ieKatOTCfl H3 cKBaxnH noc/ie 

20 oKOHnaHUH o6pa6oTKn n/iacTa s/ieiapunecKHMn AyraMM MexAy coceAHUMM 
cKBaxuHaMM, a ao 3Toro c/iyxaT eiue n 3amyujKaMu a/ih HecfcTW n ra3a, 
AaB/ieHue n TeMnepaiypa KOTopbix nocne o6pa6oTKM n/iacTOB 3/ieicrpnMecKHMn 
AyraMn pe3K0 B03pacTaeT. 

06caAHbie ipy6bi 6 b oTAe/ibHbix c/iysaflx MoryT 6wTb ncno/ib30BaHbi b 

25 KanecTBe oAHoro H3 3/ieicrpoAOB, mto HMeeT MecTo Ha CKBaxwHe A. 
3neKTpuHecKni?t tok Moxer Taicxe noABOAHTbca k s/ieKTponposoAHOMy c/ioio b 
anacTe no daBy H3 MeTa^/insecKnx Tpy6 14, 6ypoBOMy CTaBy n/in APyroMy 
sneiaponposoAHOMy o6opyAOBaHWK> CKBaxuH. B cKBaxuHw woryT 6biTb Tatcxe 
ycTaHoaneHbi cneunanbHbie 3/ieKTpoAbi 7. Ha cj)nr. 1 uncJ>poui 3 o6o3HaMeHa 

30 3/ieicrpnMecKafl Ayra a CKBaxHHe A MexAy 3/ie»crpoAOM n o6caAHOrt Tpy6oft b 
KasecTBe BToporo 3/ie*crpoAa npn ee 3axwraHnn TO/ibKO b oahom cKBaxuHe A, 
un4>poi?t 9 o6o3HaMena 3/ieKTpi/iwecKafl Ayra a npeAe/iax nnacta MexAy AByMH 
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coceflHUMu CKBaxuHaMM Am 6, a uncfcpoM 10 - 3/ieKTpnMecfcafl Ayra MexAy AByMfl 
3/ieicrpoflaMn 7 mnbico b oahom cKBaxwne 6 npn ncnonb3oaaHnn rmaBKOM 
BdaBKu, coeAUHfliomert 3/ieiapoAbi 7 an* 3a>KnraHMfl nyrn. BbicoKOBO/ibTHwe 
Ka6e/in 11, nepeflaiomne tok BbicoKoro HanpaxeHHfl Ha 3/ieicrpoAbi 7, 

5 nOflCOeflUHeHbl K nepeABMXHbIM HHAyKliHOHHblM eMKOCTHM HJ1H MOUlHblM 

KOHAeHcaTopaM, hjih wcTOHHWKaM nMny^bCHoro HanpaxeHua 12 A/ifl 
HaKormeHua 3/ieicrpnHecKow 3Heprnw Ha noBepxHoc™ 3eMJin h pa3MemeHHbix, 
HanpuMep, Ha ujaccn aBTOTHraneM. B cboio onepeAb, nepeABuxHwe eMKOdn n 
hctomhukm nMny/ibCHoro HanpaxeHUfl coeAHHeHbi c nocTOflHHort /lHHuei/t 

10 3/ieiaponepeAas 13 a/ih nocTOflHHoro HaKonneHUfl n noAAepxaHMfl npouecca 
ropeHnq s/ieicrpuMecKnx Ayr a rinacTe. Ana 3axwraHi/ia v\ noAAep>KaHnfl 
3/ieKTpnsecKHx Ayr a rmacTe ncno/ib3yjOT TaKxe hctohhwkh nepeMeHHoro Toica 
npoMbiiuneHHoii wacTOTbi, 

Ha <t>nr. 2 noKa3aHa noc/ieAoaaie/ibHOCTb noAKnraseHwq hobwx cKBaxnH n 

15 oTiauoHeHMH npeAbiAymux CKBaxnH, MexAy kotopwmh rinacT yxe o6pa6oTaH 
3/ieiapnMecKMMH AyraMU, rAe 3/ietcrpoAbi CKBaxwH 1 yxe oTtononeHbi ot 

UtCTOMHUKOB nOA3HH TOO BblCOKOrO Hanpa>KeHI/tfl t 3/ieKTpOAbl CKBaXHH 2 
nOAKJlKDMeHbl K HCTOMHHK3M H/1H CeTW TOK3 BblCOKOrO HanpaxeHUB \A MeXAy HUMH 

ropqT 3/ieKTpnnecKne Ayrn bo BHyTpunnacTOBOM npocipaHCTse, a cmioBbiMi* 
20 nnHMAMU noKa3aHO pacnpocTpaHenne 3/ieKrpnsecKoro norm. CKBaxuHw 3 
noAroTOB^neHbi Ana 3axnraHna b hhx 3/ieKTpnMecKnx Ayr n nepeMeineHwa nx bo 
BHyTpunnacTOBOM npocTpancTBe b HanpaB/ieHun, y<a3aHHOM CTpe/iKaMH. B 
c/ioxHbix reonornsecKHx yc/ioBi/iax 3aneraHna onacTos 3aAaiOT Heo6xoAHMbiw 
nopaaoK n noc/ieAOBaie/ibHOCTb o6pa6oTKM nnacTOB MecTopoxAeHnw 
25 3/iexTpnMecKHMn AyraMn. 

flpeA/iaraeMbiw cnoco6 pa3pa6oTKn He<t)Tera30Bbix MecTopoxAeHUM n 
yBe/inseHUfl creneHut M38/ieseHnq He<J)Tn, ra3a u\ APyrux no/ie3Hbix ncKonaeMwx 
H3 3eMHwx HeAP npuMeHflioT c^eAytomvtM o6pa30M. 

Ha riK36bix MecTopoxAeHMflx MoryT wvteTb MecTo ABa BapnaHTa cuTyam^M. 
30 riepBaa cmyauwa - KorAa Ha hobom MecTopoacaeHun noc/ie 6ypeHna cepwn 
pa3BeAOMHbix cKBaKMH Ha rmacT cTaHOBWca n3BecTHO, mto AaBneHne HetfcTH wnn 
ra3a b nnacte HesbtcoKoe, nnn nMetOT MecTO Bsi3Kne He<t>Tn ( Tpe6yioinne 
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paaorpeBa. nnn xe nMeioT MecTO BbicoKne MexaHnsecKwe HanpqxeHMfl b cBfl3H 
c 60/ibwow rny6nHOM 3a/ieraHi/tq nnacia, KOTopwe nputBOAflT < 6bicTpoMy 

CMWKaHUKD TpeLUHH H nop B OKO/lOCKBaXMHHOM npOCTpaHCTBe H CHUXeHWO 

Ae6nTa cKBaxuH. B 3tmx cnynaflx npeA/iaraeMbirt cnoco6 ncno/tb3yiOT nepeA 
Hana/ioM 3Kcn^yaTaunn Hosoro MecTopoxAeHH*. npuseM Ha p^fle ynacTKOB, r^e 
n/iacT yxe o6pa6oTaH a/ieiorpuHecKHMM AyraMM, MOxeT HasnHaTbca 
npoMbiLUiieHHaw Ao6uHa, a Ha ocTa/ibHbix ysacTicax nnacTa o6pa6oTKa MoxeT 
npoflo/ixaTbc^ no Mepe 6ypeHna hobwx ckb3xhh Ha nnacT napaone/ibHO c yxe 
pa6oTarc>mi4Mn no Ao6wMe HecJ>™ hjih ra3a CKBaxuHaMM. 

BTopaa cuTyaunfl - KorAa Ha ciapoM MecTopoxjaeHnn 3HaMMTe/ibHo ynan 
Ae6nT cymecTByKDmux v\ WHTeHCMBHo sKcn/iyaTupyeMbix b npow/ioM CKBaxuH, 
ho n3BecTH0, HTo 3anacu He4>™ w ra3a eme 3HaHHTe/ibHbie m Heo6xoAHMo 
yBe^nMHTb BHyTpun/iacTOBoe AaB/ieHne n TeiunepaTypy a/ia n3B/ieseHnq H3 
HeAP ocTaBiunxcfl 3anacos. 

B o6enx cwTyaunflx CKBaxuHbi, npo6ypeHHwe ao noMBbi n/iacTa 
repMeTM3npyK3T naKepaMM 5 Ha ypoBHe KpoBnn n/iacTa w npeABapnie/ibHO 
pa3MemaiOT b hmx a/ieiapoAbi 7. Ec/in HaAO 3axenb sneKTpwMecicyjo Ayry 
TO/ibKo B oahom CKBaxuHe 6, to aneKTpoAbJ 7 coeAHHAKDT MexAy co6otf 
anaBKOw BCTasKow, paccsnTaHHow Ha onpeAeneHHyio Be/insnHy too, a 3areM Ha 
hux noAaioT tok BbicoKoro HanpqxeHMfl \a npw noBbiuueHHt/t HanpaxeHHa w cw/ibi 
too noc/ie pacrinaB/ieHna BdaBKn MexAy s/ieicrpoAaMu 3axnraeTc?i Ayra. Ec/in 
HaAO 3axesb a^eicrpusecicyto Ayry MexAy AByMa coceAHMMn cKBaxuHaMM 
MecTopoxAeHnq, to s/ieicrpoAbi 7 pa3MemaioT b cnoe n/iacTa, o6naAaiomero 
Han/iysujeM a/ieicrponpoBOAHOCTbio n o6ecneMHBatoT HaAexHbift KOHTaicr c 3tmm 
c/ioeM. B noAaB/iflioiixeM 6o/ibuinHCTBe cnyMaea stmm c/ioeM aB/iaeTca 
BOAOHocHbiw enow, 3a/ieraiomnii b noMBe anacTa. B t3kom cnynae 3/ieiapoAbi 
7 pa3MemaHDT b boas, 3anonHfliomeui CKBaxuHy b CMecu c HetfcTbio m ra30M b 
npocTpaHCTBe ao HuxHero Topua naKepa. HetfcTb, KaK 6onee /lencurt KOMnoHem- 
cMecu, oKaabiBaeTcfl BBepxy CT0/i6a xuakocth, a boas - BHH3y. 

ripn noAase TOKa BbicoKoro HanpaxeHi/tq Ha 3/ie»apoAbi 7 sepe3 
coeAUHMTe/ibHbie BbicoKOSo/ibTHbie Ka6e/in 1 1 ot nepeABMXHbtx HCTOMHHKOB 
nMny/ibCHoro HanpaxeHnq n MomHbix eMKocTetf 12, b c/iynae 3axnraHuq 
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3/ieicrpitHecKort Ayrn -ro/ibKO a oahom CKBaxuHe 6, npowcxonnT pacanaB/ieHne 

BCT3BKH, COeAHHWiOLUeil 3fieiCTpOAbl 7 U MeXAY HUMH B CKBaXUHe B B03HMKaeT 

3^e»apnMecKaq Ayra 10. B c/iysae, <or,aa oahmm h3- sneiaponoa flB/iaioTcfl 
o6caAHbie Tpy6bi 6 cKBaxHHbi, nocne noAasn to K3 BbicoKoro HanpaxeHua 
sneKTpoA 7 otboa^t ot o6caAHbix Tpy6 6 m pa3pbiBaioT KOHTaKTW MexAy 
hhmh, b pe3y^bTaTe nero Toxe B03HHKaeT s/ienrpuMecKaa Ayra B a 
CKBaxuHe A. flpn 3axnraHnn 3/ieKTpuMecKort Ayn/t MexAy AByMa cocgahmmh 
CKBaxninaMn MecropoxAeHUfl nosbiiuaiOT HanpaxeHHe Ha 3/ieicrpoAax 7 coceAHnx 
cKBaxnH ao TaKOM CTenem/t/ mto nponcxoA^T npo6oi?i n/iacTa no cnoro c 
MaKcuManbHow s/ieioponpoeoAHocTbio (soAOHOCHOMy c/ioro), nnn 
npeAaapnTe^bHo pa3orpeaaKDT Han6o/iee 3/ieiorponpoBOAHbM cnort nnacTa n npi/i 
noAAepxaHwn Heo6xoAUMoro HanpaxeHHfl Toxe 3axi/traeTCfl 3/ieKTpnsecKaq Ayra 
9 MexAy CKBaxuHaMM Am 5c TeMnepaTyport n/ia3Mbi b He* ao AecaTKoa 
tucbm rpaAycos no Uenbcwo b 3aBwcuMOCTW ot Be/insnHbi HOMUHanbHbix 
tokob, CKopocTb HapacTaHH* HanpaxeHH* n MaKcuiMa^bHoe era 3HaseHi/ie 
3aBnc8T ot napaMeTpoB a/ieicrpuHecKoiTt uenn. HeM 6onbwe paccTOHHue MexAy 
3/ieiapoAaMn oTAenbHbix ocsaxuH, TeM 6o/ibme 6yAeT MaKCHM&nbHoe 3HaseHne 
ycTaHaB/inBatomero Ayry HanpaxeHHH. C yBennMeHneM AaB/ieHHfl 
TeMnepaTypa n/ia3Mbi noBbiiuaeTCfl. ripn TOKax ao 10000 A Ayra ropuT b 
pacceflHHOM BMAe, a npn 6o/ibUjWX to <ax - b ootom bmas. 3/ieicrpumecKaH Ayra 
qB/ipeTCfl oahum M3 bhaob pa3pflAa b ra3ax hjm napax, KOTopbirt 
xapaKTepui3yeTcfl 6o/ibiuoM n/ioTHoctbio toiq, He6o/ibiunM naAeHneM HanpaxeHna 
b cTBO/ie Ayrn \a BbicoKow TeMnepaTypow. B cba3h c TeM, mto /iio6afl 
3neKTpnMecKafl uenb o6/iaAaeT HHAyKTWBHOCTbJO n eMKOCTbio, to nyTeM 
Btoi»OMeHH9 b AaHHyio uenb Aono/iHUTe/ibHbix orpoMHbix i/iHAyicn/iBHocTeft n 
eMKocTew Ha nosepxHOCTM 3eMnn Ao6naaiOTCfl 3anaceHna 3HaMHTenbHoui 
3/ieK-rpoMarHMTHOi?i SHeprnn, KOTopaq npw pa3MbiKaHHi/i uenn nepeMeHHoro too 
ocBo6o>KAaeTcq n nepexoAUT b TennoByio 3Heprnrc>, sacTb ee nepexoAUT b 
Apyrne bhaw sHeprnn, a B03HHKiuaR aneKTpusecKafl Ayra n oKpyxatomaa ee 
cpeAa qeriflioTcq 3HepronornoTHTe/iflMu. nosTOMy b OKpyxajouueft Ayry cpeAe 
nponcxoAUT ncnapeHne xhakow m TBepAOM cocTae/iflioiJunx anacTa n BMemaiomux 
nopoA 3a cpaBHUTe/ibHO He6o/ibwne npoMexyncvi BpeMeHM npn oneHb BbicoKow 
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reMnepar/pe. Bee sto npuBoam k 3HaMHTe/ibHOMy noBbiiueHwo 
BHyTpunnacTOBoro AaB/ieHHfl h eiue 6o/ibweMy 803pacTaHwo TeMnepaTypu 
n/ia3Mbi b ropflmert Ayre, nosTOMy b rviacTe ropflT Ayrn oseHb BbicoKoro 
AaB/ieHnfl n TeMneparyp, KOTopwe nepeMeuuaiOTca so BHyTpnanacTOBOM 
npocTpaHCTBe b 3aAaHHOM nopaAKe w noc/ieflOBaTe/ibHOCTM, o6pa6aTbiBaa ero Ha 
Bceui n/in 3aAaHHoui sacTn rmomaan MecTopoxAeHwq, mto npuBOAUT k pe3K0My 
n3MeHeHwo HanpfixeHHo-AecJ)opMnpoBaHHoro n reMnepaTypHoro cocTOAHiifl 
anacTa no/ie3Horo ucKonaeMoro v\ BMewaiomux ero nopoA. H3MeHfleTca 
cucTeMa TpemMH n nop, noflB/iaioTcfl nycTOTbi m CBo6oAHbie npocipaHCTBa b 
anacTe 3a csex ncnapeHUfl TBepAbix v\ xhakhx 4>a3, mto noc/ie raweHuq Ayr 
npuBeAeT k eiue oAHOMy nepepacnpeAe/ieHwo HanpaxeHnui ot ropHoro 
AaB/ieHna w 3T0 Toxe no.noxMTe.nbHo cicaxeTca Ha yBe/iuHeHwn npnTOKa He<f>™ 
\a ra3a b CKBaxuHbi. B^3K0CTb He0Tn b 3HaHMTe/ibHort cTeneHU 6yAeT cHuxeHa, 
BbixxeHW CMO/mHbie n napa<}>i/tHOBbie cocTaB/iaiomne HecfeTH b nopax n 
rpemnHax. 

06pa6oTKa He<t>Tera30HOCHoro n/iacia 3/ieicrpnHecKHMW AyraMU b 
npeAenax MecTopoxAeni/iH MoxeT 6biTb npupaBHeHa c tomkh 3peHttfl cHuxeHua 
ropHoro AaB/ieHHH k noA3eMHow OTpa6oTKe 3amnTHoro nnacra Ha yro/ibHbix 
MecTopoxAeHnqx, xorAa c paaoM pacnonoxeHHoro nnacTa cHUMaroTca 
HanpaxeHUfl ot ropHoro Aas/ieHHfl n o6/ierMaeTca ero Aera3auna. Ho, KpoMe 
3Toro, b npeA/iaraeMOM cnoco6e npwcyTCTByeT eiue ue/ibitf paa 3HaMMTe/ibHbix 
npenMymecTB. 

B MTore, noc/ie o6pa6oTKM HecJ)Tera30HocHoro n/iacTa MecropoxAeHua 
3/ieKTpnsecKUMH AyraMU pe3Ko B03pacTaeT cTeneHb H3B/ieHeHi/tq us Hero 
Hect>™ n ra3a, hto no3BormeT B03poAHTb k npoMbiw/ieHHoft sKcanyaTaunw 
Aaxe aaBHO OTpa6oTaHHbie MecTopoxAeHnq npn Ha/inHnn b hhx eiue ne 
n3B/ieMeHHWx 3anacoB HecfcTn n ra3a n npn6/in3HTbcfl k, npaicrnHecKH, 
no/iHOMy M3B/ieMeHMio stmx 3anacoB H3 MecTopoxAeHntf xa»c cTapwx, TaK \a 
hobwx, Ta< KaK o6pa6oTicy nnacTOB MecTopoxAeHnii 3/ieKTpnMecKHMH AyraMU 
moxho ocymecTB/i^Tb MHorotcpaTHo nepe3 Heo6xoAHMue BpeMeHHbie nHTepBa/ibi. 

TaKUM o6pa30M ( npeAnoxeHHbirt cnoco6 no3sonaeT nonyMHTb 

3HaMHTe/lbHbiM SKOHOMUMeCKMM 3(fc<t>eKT npn ero HCnO/lb30BaHMH H AB/lfleTCfl 
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3KO/iornMecKH MUdbiM cnoco6oM. Ero moxho ycneujHO ncno/ib30BaTb aha 
noA3eMHOM ra3wcJ)HKauni/i yro/ibHbix nnadOB, mto 3HaMHTe/ibHO noBbicm 
CTeneHb M38/i6KaeMOCTn yr/ifl H3 3eMHbix He/ip, no3BO/wT 3HannTe/ibH0 
yMeHbajnTb 3arpfl3HeHne oicpyxaiomew cpeAbi BpeAHbiiun oTXOAaMH ropHOrt 
5 npoMbiiu^eHHoc™ (OTBa/iaMM nopoabi, oTKasaHHUMM noA3eMHbiMn BoaaMn m 
cKBaxnH u ropHbix Bbipa6oTOK c bwcokum coaepttaHneM cepw v\ Apyrux 
BpeAHbix npuMece*. nonaAaioiunx b BOAoeMbi) u y/iyMWHTb SKO/iorwo 
reppnTopnut, Ha KOTopbix 3aneraKDT no/ie3Hbie MCKonaeMbie. C noMOiubio sToro 
cnoco6a mokho TaioKe yHUHTOxi/iTb noA3eMHbie 3axopoHeHna w Morw/ibHHKM c 

10 oTxoAaMM BpeAHbix paAuoaKTWBHbix M xwMnsecKHX BeiuecTB, oKurafl n ncnapqq 
mx noA 3eM/ieti b rma3Me a/ieiorpusecKnx Ayr 6e3 AOCTyna Kuc^opoAa 
B03Ayxa, n npenqTCTByfl, TeM caMbiM, nx pacnpocTpaHeHMio noA3eMHbiMH BOAaMM 
a Apyrne Mecia. ripeA/iaraeMbiM cnoco6oM moxho Ao6nTbca Bbin/iaBneHnq b 
noA3eMHbie Bbipa6oTKH H3 pyAHbix xwi. len n nv\H3 Meia/vnoB, HanpwMep, 

15 TaKHX KaK30/iOTO, cepe6po n Apyrux, o6/iaAaiomnx oneHb BbicoKOrt 
a^eiaponpoBOAHOCTbio. 
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1 

2 OOPMYflA H306PETEHM* 

3 

4 

5 1. Cnoco6 pa3pa6oTKn Hec|)Tera308bix MecTopo)KAeHHM m yee^uiMeHuq 

6 deneHu n3B/ieseHHfl He<t>™ m ra3a, connacHO KOTopoMy b CKBaxHHax, 

7 npo6ypeHHbix Ha MecTopoxAeHUH, pa3Mewai0T 3/ieiapoAbi, repMeTH3wpyioT hx 

8 naKepaMw w noAaiOT k s/ieicrpoAaM nepeMeHHutf, nocToanHbirt n/in 

9 nMriy/ibCHbm tok BbicoKoro Hanp^xeHMfl, 0T/iHMaramnwca TeM, mto 

10 cKBaxuHbi repMeTH3npyraT naicepaMH Ha ypoBHe kpobjih n/iacTos, w noc/ie 

11 noflasn 3/ieKTpusecKoro too pery/iwpyioT napaivteTpu TOKa m HanpaxeHwq ui/w/iw 

12 B33HMH06 pacno/ioxeHi/ie 3/ieKTpoAOB Ana o6ecneseHi/ifl B03HHKH0BeHnq 

13 3/ieiapnMecKOM Ayrn MexAy 3/ietcrpoAaMu, pa3MeweHHbiMi/i b, no MeHbiuei'i 

14 Mepe. oahow cKBaxwHe h/im MexAy anetapojaaMU AByx coceAHi/tx cKBaxuH. 
15 

16 2. Cnoco6 no n. 1,OT/inMaiomnticfl TeM, mto 3/ieKrpwMecKne Ayrn 

17 3a>KLtraioT nocpencTBOM pacn/iaB/ieHwa scTasioi MexAy 3/ietapoaaMn nnn 

18 pa3aefleHneM KOHTaicroB 3/ietcrpoAOB b oahow CKBaxuHe, hjih nyTeM npo6oa 

19 npowexyTKOB MexAy 3/ietcrpoAaMi/i AByx coceAHitx cKBaxnH npn noBbiuueHnn 

20 HanpaxeHna Ha hux. 
21 

22 3. Cnoco6 non.l.oT/iwHaioiuwficfl TeM, mto 3/ieKTpnMecKne Ayrw 

23 3axnraioT MexAy 3/ieicrpoAaMH b HecKO/ibKnx napax cKBaxnH MecTopoxAeHHfl 

24 n b Heo6xoAHMow nocneAOBaTe/ibHocTM MeHflKrr napbi CKBaxHH, MexAy kotopumh 

25 3axnraiOT 3/ieKrpwMecKne Ayrn bo BHyTpwinacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.l.oT/iwHaiomwwca TeM, mto npw Heo6xoAHMOCTn 

28 noxmepxaHUfl 3aAaHHbix bc/iumhh BHyTpun/iacTOBoro AaB/ieHua n TeMneparypw 

29 HecJjTn n ra3a, npouecc o6pa6oTKH nnacTOB 3/ieiopnHecKUMH AyraMw noBTopaioT 

30 MHoroKpaTHO Mepe3 Heo6xoAHMbie apeMeHHbie wHTepsa/ibi. 
31 
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oaMH. ho nocne oaTW HcnpauiHBaeMoro npHopHTCTa "&" aoicywcHT. aananiuHHCs naTtHTou-aHanoroM 


flaTa aencTBHTcJibHoro aaBcpuieHHa vccxnyHapojiHoro noHCxa 
30 HHBapn 1998 (30.01.98) 


HaTa oTirpafiKH Hacrosmero oTHera o MexnyHapooHOM 
noHCKe: 25 MapTa 1998 (25.03.98) 


HanueHOBaHHC h an pec MexnyHapojutoro noKCxosoro oprana: 
BcepoccHftcKHH HayMHo-HccienoBaTenbcicHi) HHcnrryr 
HHCTHTyr rocynapcTBeHHOH narcHTHoft 3KcncpTH3i»i, 
Poccmu 121858, MociCBa, BepexKOBCKaa Ha6., 30-1 
Oaxc: 243-3337, TtyieTaim: U4818 nOHAHA 


YnoJiHOMOMeKHoe jthuo: 

A.ricTpOB 

Tejieo>oH N>: (095)240-5888 



OopMa PCT/ISA/210 (BropoH jihct) (mom. 1992) 



